aequationes 
matnematicae 


Vol. 34, 1987 


Dedicated to 
Otto Haupt on his 100th birthday 


University of Waterloo, Ontario Canada 
Birkhauser Verlag, Basel - Boston 


aequationes mathematicae 


Editorial Office 


University of Waterloo, Faculty of Mathematics, Waterloo, Ontario, 
Canada N2L 3G1. 


aequationes mathematicae is published by the University of Waterloo 
and Birkhauser Verlag. 

The journal publishes papers in pure and applied mathematics in 
general, but, in particular, papers on functional equations, 
combinatorial and numerical analysis. The languages in which papers 
will generally be accepted are English, French, and German. 

Types of manuscripts that will be considered for publication include 
original research papers, problems and their solutions, research survey 
papers and self-contained summaries of papers which have been 
accepted for publication either by this or some other journal with a 
referee system. 

Manuscripts of papers should be submitted to the Editorial Office or to 
a member of the editorial board. Authors of papers should send the 
original and two additional copies. Since it is the policy of the journal to 
publish summaries of accepted papers (in advance, if a long delay in 
publication is anticipated), authors should include with the original 
manuscript a self-contained summary of not more than 33 lines which 
contains a statement of the main results of the paper. Authors should 
also include an AMS classification for their paper. 


Subscription information 

This journal appears in 3 volumes of 3 issues (9 issues in 1987) 
Annual subscription: sFr. 438.-, DM 549.—, US$ 282.00, postage not 
included. 

Single issue: sFr. 56.—, DM 70.—, US$ 37.00, postage not included. 
Subscription orders should be placed with Birkhauser Verlag, P.O. 
Box 133, CH-4010 Basel/Switzerland, or through your bookseller or 
subscription agency. 

Additional charges for airmail are available on request. 

Claims for undelivered issues must be made promptly — at the 

very latest, immediately following receipt of the issue succeeding the 
missing number. Annual subscriptions cannot be cancelled before the 
fixed date of expiration. Cancellations of standing orders must be 
effected 2 months before the end of the publishing year. 


Copyright 

It is a fundamental condition of publication that submitted manuscripts have not been published, 
nor will be simultaneously submitted or published elsewhere. By submitting a manuscript, the 
authors agree that the copyright for their article is transferred to the publisher if and when the 
article is accepted for publication. The copyright covers the exclusive rights to reproduce and 
distribute the article, including reprints, photographic reproductions, microform or any other 
reproductions of similar nature, and translations. Photographic reproduction, microform, or any 
other reproduction of text, figures or tables from this journal is prohibited without permission 
obtained from the publisher. 

© 1987 Birkhauser Publishers, P.O. Box 133, CH-4010 Basel/Switzerland 


For users in the USA: 

The appearance of the code on the top of the first page of each article in this journal indicates the 
copyright owner's consent that copies of articles may be made for personal or internal use, or for 
the personal or internal use of specific clients. However, this consent is given on the condition that 
the copier pay the stated per copy fee through the Copyright Clearance Center, Inc., 21 Congress 
St, Salem, Mass. 01970, for copying beyond that permitted by Sections 107 or 108 of the U.S. 
Copyright Law. This consent does not extend to other kinds of copying, such as copying for 
general distribution, for advertising or promotional purposes, for creating new collective works, or 
for resale. For copying from back volumes of this journal see Permission to Photo-Copy: 
Publisher's Fee List of the CCC. 


For users in the Federal Republic of Germany: 

All rights reserved (including those of translation into foreign languages). No part of this journal 
may be reproduced in any form by photopmint, microfilm, or any other means - nor transmitted or 
translated into a machine language without the written permission of the publishers. Only single 
copies of contributions, or parts thereof, may be reproduced for personal use. Copies reproduced 
and used for other than private purpose in an industrial or commercial undertaking are subject to 
copyright and in such cases, a copyright fee must be paid to the VG WORT, Abteilung 
Wissenschaft, Goetherstrasse 49, 8000 Munchen 2, from whom conditions of payments can be 
obtained on request 


ISSN 0001-9054 


Editors 


[Professor A.M. Ostrowski] 


(University of Basel) 
*CH-6926 Montagnola, 
Certenago, Switzerland 
Honorary Editor in Chief 


Professor J. Aczél 

University of Waterloo 

Waterloo, Ont., Canada N2L 3G1 
Editor in Chief 


Professor G. E. Cross 

University of Waterloo 

Waterloo, Ont., Canada N2L 3G1 
Managing Editor 


Professor J. Baker 
University of Waterloo 
Waterloo, Ont., Canada N2L 3G1 


Professor W. Benz 
University of Hamburg 
D-2 Hamburg 13 
West Germany 


Professor G. Choquet 
(Université de Paris VI) 

*16, Avenue d’Alembert 
F-92160 Antony, Seine, France 


Professor L. Collatz 
University of Hamburg 
D-2 Hamburg 13 
West Germany 


Professor L. J. Dickey 
University of Waterloo 
Waterloo, Ont., Canada N2L 3G1 


Professor P. Erdés 
Math. Inst. Hung. Acad. Sci. 
H-1053 Budapest, Hungary 


Professor G. Fichera 
Via Mascagni 7 
I-00199 Roma, Italy 


Professor J. A. George 
University of Tennessee 
Knoxville, TN 37996-1301 USA 


Professor R. Ger 
Silesian University 
P-40-007 Katowice, Poland 


Professor B. Griinbaum 
University of Washington 
Seattle, WA 98105 USA 


Professor O, Haupt 

(University Erlangen-Niirnberg) 
*Wohnstift Augustinum, Apt.229 
D-6232 Bad Soden 11, 

West Germany 


Professor D. M. Jackson 
University of Waterloo 
Waierloo, Ont., Canada N2L 3G1 


* = Home address 


Professor M. Kuczma 
Silesian University 
P-40-007 Katowice, Poland 


Professor L. Losonczi 
Kossuth University 
H-4010 Debrecen, Hungary 


Professor M. A. McKiernan 
University of Waterloo 
Waterloo, Ont., Canada N2L 3G] 


Professor J. B. Miller 
Monash University 
Clayton, Victoria 3168 
Australia 


Professor R. C. Mullin 
University of Waterloo | 
Waterloo, Ont., Canada N2L 3G) 
Professor C. T. Ng 
University of Waterloo | 
Waterloo, Ont., Canada N2L 3G 


Professor A. M. Odlyzko 
Bell Laboratories 
Murray Hill, NJ 97974 USA 


Professor F. Radé 

(University of Cluj-Napoca) 
*Alea Baita 5/29 ] 
R-3400 Cluj-Napoca, Romanie 


Professor L. Reich 
University Graz 
A-8010 Graz, Austria 


Professor L. B. Richmond 
University of Waterloo 
Waterloo, Ont., Canada N2L ? 


Professor B. Schweizer 
University of Massachusetts 
Amherst, MA 01003 USA 


Professor C. Thomassen | 
Technical University of Denmasi 
DK-~2800 Lyngby (Copenhage 
Denmark 


Professor W. T. Tutte 
University of Waterloo | 
Waterloo, Ont., Canada N2L 51 


Professor R. J. Wilson 
The Open University 
Milton Keynes, MK7 6AA 
England 


| 
Professor F. Zorzitto | 
University of Waterloo | 
Waterloo, Ont., Canada N2L 3 


) 
) 
| 


| 
| 


. 


' 
t 
i 


Survey Paper 

NEUMAN, FE: Global theory of ordinary 
linear homogeneous differential equa- 
tions in the real domain-II, 1 


Survey Paper 
SPOAR, G.: Curves of minimal order, 121 


Research Papers 

ALSINA, C., and GArciA-RoiG, J. L.: Ona 
functional equation related to the 
Ptolemaic inequality, 298 

BANGERT, V.: The existence of gaps in 
minimal foliations, 153 

BARNER, M.: Eine differentialgeometri- 
sche Kennzeichnung der allgemeinen Du- 
pinschen Zykliden, 277 

BARON, K., and JARCZyYkK, W.: On a way of 
division of segments, 195 

BERENS, H., see BENZ, W., 61 

BENZ, W., and BERENS, H.: Acontribution 
to a theorem of Ulam and Mazur, 61 
BLIND, R., and MaAnl-LEvitTskKA, P: 
Puzzles and polytope isomorphisms, 287 
Cross, G.E., and KANNAPPAN, PL.: A 
functional identity characterizing poly- 
nomials, 147 

Davison, T.M.K.: ROhmel’s equation for 
quadratic forms, 78 

Dress, A.W.M., and SCHARLAU, R.: 
Gated sets in metric spaces, 112 

FIESELER, K.-H., and Kaup, L.: On the 
hard Lefschetz theorem in intersection 
homology for complex varieties with 
isolated singularities, 240 

Fucus, L.: Large indecomposable mod- 
ules in torsion theories, 106 

FUGLEDE, B.: Finely holomorphic func- 
tions and finely harmonic morphisms, 167 
GarciA-RoIG, J.L., see ALSINA, C., 298 
GoopeEy, P., and WEIL, W:: Translative 
integral formulae for convex bodies, 64 
HEIL, E.: Extensions of an inequality of 
Bonnesen to D-dimensional space and 
curvature conditions for convex bodies, 
35 


Contents Vol. 34, 1987 


Jacos, N.: A homogenous Dirichlet 
problem for a nonlinear partial dif- 
ferential equation in an anisotropic 
Sobolev space, 23 

JARCZYK, W., see BARON, K., 195 
JUNGNICKEL, D., and VEDDER, K.: Simple 
quasidoubles of projective planes, 96 
KANNAPPAN, PL., see Cross, G.E., 147 
Kaup, L., see FIESELER, K.-H., 240 
KONIG, H.: On the abstract Hahn-Banach 
theorem due to Rodé, 89 

KRAPEZ, A., and ‘TayLtor, M.A.: 
Belousov equations on quasigroups, 174 
KuREPA, S.: On quadratic forms, 125 
LANE, N.D., SCHERK, P., and TURGEON, 
J.M.: Independence structures in the 
geometry of orders, 101 

LauGwitz, D.: Hidden lemmas in the 
early history of infinite series, 264 
LEUTWILER, H.: Best constants in the 
Harnack inequality for the Weinstein 
equation, 304 

Lurt, E.: On contractible open 3- 
manifolds, 231 

MANI-LEVITSKA, P., see BLIND, R., 287 
NOBELING, G.: Uber die Anzahl der ord- 
nungsgeometrischen Scheitel von Kurven. 
lei Te 82 

PINKALL, U.: On the four-vertex theorem, 
221 

RAtTz, J., and RussELL, D.: An extremal 
problem related to probability, 316 
RUSSELL, D., see RATZ, J., 316 

SCHARLAU, R., see DREss, A.W.M., 112 
SCHERK, P., see LANE, N.D., 101 
SCHWEIZER, B.: On the Jacobi series, 186 
TAYLOR, M.A., see KRAPEZ, A., 174 
TURGEON, J.M., see LANE, N.D., 101 
VEDDER, K., see JUNGNICKEL, D., 96 

WEIL, W., see GOODEY, P., 64 

WILLS, J.M.: The combinatorially regular 
polyhedra of index 2, 206 

ZAJTz, A.: Actions of some infinite Lie 
groups, 139 


y 


— e 


y? a af i ene 4 aaitveadt 
a rup> ial 
? 


. ster tne LA 


= ~~ © 
x 2S Y = 4 
 - 


nt] ry 6 +amAr 
ib rested) Lo? ae 
tJ = fee Wg ae, 
at bee = ra 
hl < Tema : 
“7 is a et: 
£ 


= | si fiw COL nee ; 


jt 


¥ 


